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Why do we care?
ÇMosquito-borne diseases are present in Michigan every 
year and present a serious risk to human and animal 
health.

ÇMosquito Control is one of the foundations of 
preventive public health practice.

ÇMDHHS performs and supports human and ecologic 
surveillance for mosquito-borne disease in order to 
inform the public, healthcare providers, and stakeholder 
agencies about preventive measures and control options.



Mosquito-borne virus illness

ÁGenerally 3-15 days incubation period

ÁSymptoms range from acute febrile illness, to painful arthritis, to neuro-
invasive disease and hemorrhage

ÁDepend upon age, medical history, etc.

ÁVarious viruses with different abilities to cause clinical illness
ÁWest Nile: 1 in 5 morbidity/<1% severe/3-15% severe illness results in death

ÁEEE: rare, but high mortality ~33%

ÁChikungunya: >70% morbidity, rarely fatal

ÁZika: mild clinical illness, but may cause severe birth defects

ÁTreatment is supportive



Neuro-invasive disease
Is an inflammation of the 
brain, or meninges with 
symptoms ranging from 
mild to acute, both physical 
and mental.

Headaches

Neck pain

Fever

Confusion 

Irritability

Tremors

Coma

Death



Michigan mosquito-borne diseases

Endemic Diseases

West Nile Virus

St. Louis Encephalitis

Eastern Equine Encephalitis

California Group Viruses

Imported Diseases

Chikungunya

Dengue

Zika

Zoonotic

Zoonotic
&

Anthroponotic



Arbovirus Human Cases: 
Michigan 2018
ÁaƛŎƘƛƎŀƴΩǎ ƭƻŎŀƭ ƘŜŀƭǘƘ ŘŜǇŀǊǘƳŜƴǘǎ ό[I5ǎύ ŀƴŘ ǘƘŜ a5II{ ǇǊƻƳǇǘƭȅ 
investigate all reports of mosquito-borne disease using the Michigan 
Disease Surveillance System (MDSS)

ÁAs cases are confirmed, the information is reported to the Centers for 
Disease Control and Prevention (CDC) through the ArboNETsystem

ÁThroughout the arbovirus transmission season, surveillance 
information is posted to the Michigan Emerging Diseases website at 
www.michigan.gov/emergingdiseases

Arbovirus Locally Acquired/Imported 2018 Cases Fatalities

Eastern Equine EncephalitisLocally Acquired 1 case (Allegan Co.) 0

Jamestown Canyon Virus Locally Acquired 2 cases (Oakland, Menominee)0

West Nile Virus Locally Acquired 104 cases (3rd highest year) 9

Dengue Imported 8 cases 0



West Nile Virus ς2018 National Data*

~2,500 WNV cases
>120 fatalities

*provisional data as of 12/11/18



WNV- MI Epidemiology

Geographic Distribution - Statewide

Seasonal epidemic late summer into fall

Habitat Distributionςprimarily urban/suburban

Humansς1 in 150 severe symptoms; up to 20% 
mild; and 80% no symptoms

Age Distribution ςall ages, primarily older (50+)

Key Factors ςCulexspecies & birds, hot/ dry 
summers



Michigan: West Nile virus human cases
2002-2018



2018 WNV 
Epidemiology in 
Michigan

Cases: 104
Fatalities: 8
Asymptomatic Donors: 12

Neuroinvasive: 79%
Fever: 21%

Onset Range: June 19ςOct 20
Age Range: 19 ς92
Median Age: 65
Male: 64%

69% of WNV cases in four counties



2018 Arbovirus EPI Curve
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Michigan Mosquito 
Surveillance Capacity

ÁBay area county mosquito control districts 
(N=4)

ÁCommercial city and township mosquito 
control programs

ÁFederally funded local health department 
surveillance in WNV high-incidence 
jurisdictions (N=5)



Local Health 
Department Mosquito 
Surveillance

ÁCDC funded

ÁMDHHS provides training to LHDs in cooperation 
with MSU and MMCA

ÁProvide for timely, low-cost, non-labor intensive 
surveillance program to detect WNV activity at the 
community level

ÁtǊƻƎǊŀƳ ǘƻ ǇǊƻǾƛŘŜ άŀŎǘƛƻƴŀōƭŜέ ƛƴŦƻǊƳŀǘƛƻƴ

ÁMay provide training, expertise, and experience for 
future surveillance needs (emerging vector-borne 
diseases) and public health workforce



2018 Positive 
Mosquitoes
Á159 West Nile positive pools

ÁNo other arboviruses identified in mosquito 
pools

ÁMost mosquito surveillance from Bay Area 
Mosquito Control Districts

ÁMichigan State University tests via PCR for EEE, 
LAC, SLE, and WNV

ÁFive local health jurisdictions test mosquito 
pools using VecTORTest kits



Statewide Human & Mosquito 
EPI Curves
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Mosquito MIR = #infected mosquitoes/1,000 mosquitoes



Arbovirus testing 
available at the MDHHS 
Bureau of Labs

ÇWhen to consider? 

ÇArbovirus serology
ÇWest Nile virus

ÇEastern Equine Encephalitis

ÇSt. Louis Encephalitis

ÇLaCrosseEncephalitis

ÇArbovirus travel panel
ÇChikungunya

ÇDengue

ÇZika 



Human Diagnostic 
Testing for Arboviruses

Patients presenting with meningitis/encephalitis from May-Nov should be 
tested for all arboviruses potentially circulating in Michigan; WNV, SLE, EEE, 
California Group viruses (LaCrosse)

CSF is the preferred specimen
MDHHSturn-around is approximately 1 week

Paired sera is an alternative to CSF
At MDCH, reserved for hospitalized patients for whom CSF is not available, more 
prolonged turn-around time

Flavivirus (SLE, WNV) cross-reaction poses a diagnostic dilemma, particularly 
for commercial labs that lack an equivalent EIA for SLE.  



Other arboviruses identified in Michigan: 2018*

Jamestown Canyon Virus

ÇMember of the California Group 
viruses

ÇEmerging arbovirus with focus in the 
Upper Midwest

ÇFirst human cases identified in 
Michigan in 2018
ÇTwo cases

ÇOakland and Menominee Counties

*provisional data as of 12/11/18

Nationwide
34 cases
1 fatality
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